The conduction and cardiac sympathetic systems: metabolic aspects.
Compared with the myocardium, glycolytic enzymes are reduced by 50% and mitochondrial enzymes and space by 70% in the conduction system of the calf heart. In addition, on the basis of adenosine triphosphate activities energy demands are reduced by more than 50%; this is in parallel with the reduction in myofibrillar space. The increased tolerance of the conduction system against ischemia can be explained by a reduction of energy demands and a higher proportion of (anaerobic) glycolytic as opposed to aerobic mitochondrial energy production. Among the structures of the conduction system, the sinoatrial and atrioventricular nodes are markedly susceptible to hypoxia in contrast to atrial conduction and ventricular conduction by way of the His-Purkinje system. In the isolated perfused rat heart, an increased net release of noradrenaline during the first 10 minutes of ischemia is only noted after sympathetic stimulation. During this phase, catecholamine overflow is limited by the activity of the neuronal reuptake. At a later second phase, from 15 to 40 minutes after the onset of ischemia, the mechanism of noradrenaline net release is carrier-mediated efflux inhibited by neuronal uptake blocking agents. During the third phase of ischemia, after about 40 minutes, spontaneous noradrenaline release is greatly augmented, probably as a result of leakage caused by membrane damage.